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flOMPOUNDS AMD PRQCggS 



"The present invention canasin& a process for thfe preparaSton of pyrimtdfines and 
intermedldte cctopounds leeftil in Ihe prepeirotlon tt^fsoir. 

According to a first aspect of the prdsent invenQon. thene Is pravTded a proceas far 
th9 pr^ti^ratton of a oon^und of Fbrniida (1): 



wHteh comprises 

a} tracing a compound of formula R''-CO-CHz-E with a compound of Ibm^ R^-CHX^)^ 
in the presence of a compound of Ibnnula R^N-0(»NH)Ni-^ and a catalyst, Ittarstiy to 

fomrt a dlhydropyrimldlne; and 

b) oxidlBing tPie dlhydrapdmidlne produced in step a} to form tho compound of Formula (1) 
wherein 

R'' ts an alk^ group; 

m alkjrt or ar^ group; 

and R* are each independently H. alkyl. aryl. a group of formula R^SOa-- wherein R® is 
altjyl or aiyl, or and R" are linked to form, together with the nitrogen to whldi they are 
attached to form a 5 to 7 nnembered heteroc^dic ring; 
E dn eledron withdrawing group; and 

X'' and are each independently leaving groups, orX"* and X^ together represent =0. 
Dihydropyrlmidln^ fonned In step a) c»n be represented! by the Formula (2): 




Fonmula (1) 




Formula (2) 



r 




It vtfQI be recognised that the compounde of Fonnute (2) can exist In a number of 
tautomenc forms in which the double bonds are delocalised into other positlOTS in the 
• molecule, notably Into different posrfions around the pyrimldine ring. 

Alkyl groups wWch may be represented by Include linear, branched and cjfdto 
5 Bikyt groups commonly oompriBing from 1 to 8 carbon atoms. Prefefied cydld alkyl 
groups mduds cydopropyl, cydohutyl. cydopentyl and eydohexyl groups. Prefened 
Gn^r &nd brandied alM flroups f™>iide methyl, ethyl, nnpropyl. Isoprortfl. n-butyl. seo- 
kwtyl arid tert-butyl groups. Most preferably, represents Isopropyl. ^ 
Alkyl groups which may be represented by are as described abdve for R . 
10 Aryl groups wWch may be represented by R* (ndud© both homoaryl and hetseroaryl 

groups, and commonly comprise at least one 6 to 7 membered aromatic ririg. Examples 
of aryl groups include phenyl, naphthyl and pyridyl groups. Most preferably, R* represervis 
a (Uienia group. 

Alkyl and aiyl groups whfch may be represented fcy R', R* and R? are as described 
15 above for R* And R''. When one of R^ or R* represents a group of formula R^SOz-. It is 
prefeidbly a ntesyl ortoeyl group. In certain preferred em-bodimente, R' represents methyl 
and Rl* represents meayl In other prefen^ embodiments, either or both of R" and ft are 
H. 

Alkyl and aryl groups which may be represented by R\ P?, R?. R* and R? may be 

20 uhsubsHluted or substituted by one or more subsBtuerrts. Examples of substituents 
indtide optionally substituted alkoxy (preferably C,^-alki»cy). optionally substituted alkyl 
(preferably Ct^-^lkyl). optionally substituted aryl (preferably phenyl), optionally substituted 
aryloxy (preferably phenoxy). cptionally substituted hetenocyolyl. polyalkylene oxide 
(preferaisly pdyethylsne oxide or polypropylene oxide), carboxy, phosphato, sulpho, nitro, 

2S cyano, halo, espedally cWoro and fluoro, ureldo, -SO2F. hydroxy, esler» -NR"R^ -COR^, 
-CfdNI^^ -MHCOR?, c»ite8<ye5ter. sulphone. and -SOaNR^R" whereif* R" and R" are 
each Ihdependently H. optionally substituted alkyl (esjMdally Ci.4-alkyl) or optionally 
sub^tM^d aryl (preferably phenyl), or, In the case of -NR^R^ -COHk^ and -S02NR''R^ 
R* and R"* together with the nitrogen atom to which they are attached may represent an 

30 aliphatic or aromatic ring system. Optional substituents for any of the substituents 
desdibed may be seleded from tiia sam? list of substituents. 

Electron vvithdrawing groups which may be represented by E indusle nitro groups, 
nUrile groups, perhatoalkyl groups, sudi bb faifluorometiiyl and pentaflubroetivyl, ester 
groupsi espe<:laDy alkyl earboxyiate greups, sulphonamide groups, keto groups, amkle 

3S groups, aki^^a groups, and groups of tomula -CH2^', wherein represents halo, 
espedally bromo ^ cWoioor a phosphorus-containing moiety, such es a phosphate ester, 
a pHosphlne or a phosphite ester. Preferably, E represents a group of fohnula -002(Cv 
4^0* end espedally -COaMa 



I 




Leaving groups which can te nepreaented by and >^ include chloro» bromo and 
(odd, especially chlorD, groups, and alkoxy groups, especially Ci^lkoxy, sudi as 
methctty, groups. Comrmnly. when and are leaving groups, e^tfier both are 
eelecte^i from chloTDi bromo or iodoy or both are alkoxy. It is most preferred ih^t X^ and X^ 
5 together represent =0. 

Oxidising agents whldi may be employed bi the process accordirig to the present 
invrntion Indude those oxidising agents known in the art to oxidise dBiydrbpyrimidlnes to 
pyrlrAidines. E^mples of suitable oxidising agents include <}urnones, particuiarfy 
sulpstittited ben^oqulnones such as 2,3KiichlaiT>-5.^icyano-1,4-bBrizoquiriQne; transition 
10 metal d>ddants su<^ as <^ric ammonium nitrate or sulfate, barium manganate, cadmium 
chloride and manganese dioxide: metallic oxidants. su<A\ as palladium on c^iarooai or* 
ottier suitable platinum group metals; elementel sulfUTr oxygen, especially atmospheric 
oxygen; and nttrosylsuHUrfc add. 

Pt&fetfBd impounds oT formute R''^0-CHjrE are compounds aF fomiula <Ct. ' 
15 4aikyl>£;o-Ch^D02R^ wherein represents a aHQrl group, espedaily a methyl 
gr^. Most prefsnied compounds of Ibrmula R^-co-CHff€ are compounds of (brmula: 



20 Prefenrect compounds of foifnula r^-chx^x' are compounds of formula: 

Wherein >^ represents hato, and n Is 0 or 1-S. Preferatrty is chioro or fluoro, allq/l. . 

prefera&ly methyL or alkoxy, preferably methoxy. Most preferably ri is 1 , And }^ Is present , 
25 at ttie 4-posltlon. Espedaily preferred is 4-fluoroben2aldehyde. 

f=»ref6;md Qompounds of formula R^R*N-C(=NH)NH2 are guanidine^ 

methylguanldine and N-methyl-N-m©syIguanldlne. The compounds of formula R^R^N- 

C(=NH)WH2 can be employed as the free base, but In many embodbnents are 

adVanfageously ehnpioyed as a salt, espedaily a hydrochloride sail 
30 Catalysts whtdi «n be errv>loyed in ttie present invention indUde bases and 

adds. 

I^es which (an be employed in the process of the present invention are 
preferably Inorganic bas^. Examples of fnoiisanlc base indude alkali and all<aBne earth 
metal carbonates and tiydrogencarfcKmales, par6<xiiarly sodium or potassium carbonafis 
as and most preibrably sodium or potassium hydpogencarbonate. 
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Acids which can be emptoyed in the process cf Vna present Invenfion incbide both 
protic 3hd Lewis adds. Examples of profic adds hclude mineral acids, such as 
hyrfrtrehlpric. nitric pnd sulphuric adds and polyphosphate ester, or organic adds such as 
p-tdluenfesulfinlc add. Brampies of sullablQ Lewis adds Include FeCla. NKDIz, boron 
5 triflucride ^thdiate and lnCl». When a Lewis add Is employed, a protic add such as HCl, 

may also advantageoieiy be present 

a) of th© process according to the present Invention preferebly employs a 
solvent which Is Inert under *© reectlon condltronfi employed. In may embodiments, a 
poiaf scllvent is employed^ pneferably a polar aprotlc solvent, for example Including 
10 dlchlorbiTiethane, dlmefflvlsulphosdde and tetrahydroRiran. Prefemed soivenfa are amides, 
such aS N-methylpyrrolldlnone and espedally dimethylfanfiamlde. 

Step ti) of the process preferably employs a solvent whldi Is Inert under the 
restfiiih odndiuons employed. The solvent is selected according to th© nature or the 
. oxidising egent employed, and may Indude the solvents described above -far step a). ' 
15 . Further solvents which may be employed in step b) Indude non-polar solvents, fbr 
sxampie hydnbcarbons. such as toluene. 

Compounds of Fomiula <2) and tautomere thereof are novelt and accordingly fbnn 
a second aspect of the present invention. 

a) of the process according to the firat aspect of present invenfion ficmns e 

20 tiiind aspect of ttae present Invention. 

^tep b> of the process accoiding to the ffirst asped of pnssent Invention fowms a 

fourth aspect of the present invention. 

When it is desired to prexJuoe a compound of formula (1) wherein one or both of 
and R* is ^lot•H, it will be recognised that the aikyl. aryl or SQzIR^ moieties, particulariy 
25 "metFiyl and mesyl moieties, may be present in the compound of fomiula R^R*N- 
C(=NH)Klria, may be introduced Into a compound of fomiula (2) prepared where and R* 
BSQ both H, prior to the oxidation In step b). or may be Introduced inlD a oompcund of 
fomiula prepared where and R* are both H. 

iihe present invention is fllustrated further, without limitation, by the following 
30 example^ 

Example 

a) A lOd mi tutfo ned< round bottom flask equipped wHh a condenser and connected to a 
35 nIM»8en llne was diaiged vHXtt p^iuorobenzaldei^yde (aS7nd, SmmoO. MM/K (O.TSg. , 
6.5mmol). guanldin© hydrochloilde (l-ISg. 125nimol), potassium caifidnatB C2.76g. 
4Qnunol)i and 10 ml of anhydrous dlmethyHtonnamlde. This mixhjro was stined and 
hedMd ^ 70^ for 20h, The reaction mbdute changed from coiourlffis to yellow during this 
time. After isoling, dtmethytfomnamlde was removed under vacuum ani the rraidue 
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paititltfied bdtwedn brine (50m1) ^nd ethyl acetate (ZOOrnQ. The aqueous pha^ was 
vi^hecf with ediyi acetate (^Oml) and tfie oomblned oinganle layers were dried over 
n^ptdstum sulfate and fiUared. The solvent was removed under vacuum to obtain 1g of 
yellow Solid. 'HNMR and LC showed methyl 2-amIno-6-{4-fluorophenyl>4-lsopropyl-3,4- 
6 dlHydropyilmidlne^-carboxylate as the itiaiof component (82%). TWs sample was 
characterised comparison with a prevkiusly prepared standard. 

b) A ml three neck round bottom fl^sk evacuated and bacdi-flned vMtx nibpgen was 
chained with melhyJ 2>«min«>^4^1uoraphetwl)-Wsopropyl-1,4<llhydrapyrimIdlhe-e- 

10 cartMftiSflate {iOO mg) and 15 ml of anhydiwus THF. 2,3-Dlchlon>5j6-dicyano-1.4- 
bereoqiitnone (139 mg. 0.4S mmol} was added under nltrogea The red solution was 
birred at room temperature. After 40 mln, methyl 2-amlnae-(4*fluorophenyl)-4- 
lsoprop}/1pyrimldifte-5-carbcovlat© was observed by HPLC and LC-MS. The product was 
Identified by comparteon wlITi a standapd of high puriV prepared by si different ctremical 

15 route. BoUi samples co-eluted by HPLC and showed tiie same ions by positive and 
nsgdtiv^ electrospnay mass spectrometiy. 



I 
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CLAIMS 

1 . A proo^ for the preparation of a oconpound of Fonnula (l ): 




Famiula(1) 

whI6h oompriaes 

10 a) iteaotlhg a impound of {brmula R^-CO-CHa-E with a compourid of fomiula l¥-CHX^X? 
In Ihe presence of a compound of formula R*R*N-C(=MH)MH2 and a catalyet, theraby to 
form a dlhydropyrimidine; and 

b) g^dlsing th6 dihydroprimidin© produced in step a) to form the compound of Fomnufa (1) 

-wher^n 
15 lis an alkyl group: 

is an alkyt or aryl gnupi 

R* and R* are each Independently H, alltyl. aryl. a group of fonnula R'SQr, whenein R? is 

alkyi or aryl, or R^ and R* are linked to form, together w«h the nltrogai to whidi they are 

attached to form a S to 7 membered hetefocydic ring; 
20 E is an e;iectron withdrawing group; and 

)C and >P are each independently leaving groups, or X' and >^ toflelher represent =0, 

2, A prcwass acc»rding to daim 1 . wherein the dihydraprimbUne la rapreeented by the 
Fonnula (2), and tautomen? thereof: 

25 




Formula (2) 

30 3. A process acoording to dalm 1 or dalm 2, wherein the compound of formula R*^ 
CCM:H2^ a eompound of fonnula: 



Oil bi3ar«:woad tssipt asffi-oaa-ST 
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4. A process acocmling to aiv preceding dalrn,vrfierelnlh©coirp^ 
CHX^X^ te a ia»npound of forvraila: 

wherein represents halo, end n fe 0 or 1-5. ewid preferably 4-fluorob9nzaldehyde, 

5. A process ac<»M%iing to any pmceding daim, vuherein the compound of fonmils 
10 pi*R*lM-C(=IM*<)NHa is fluanidlre. methylouanldlne or N-nrtethytN-nriesylau^nldine. 

e, A process according to claim 5. wherein the compound of formula R'R'N- 
C(BNHjNHt is employed as e hydrochlortde salt. 

IS 7. A prdeess according to any preceding clalm» wherein the t^iyst Is a ba^. 
preferably ah alk^ or alkaline earth mstai eaibonata and hydtdgenc^rtionate. 

8. A procei^ accordii^ to erry preceding dedm, ^Mieraln the oxidEsing agent is a 
qiilhon^- 



9, A compound of Formula <2). and tautomers thereof: 



I 

26 Formula (2) 

Rf' is ars alkyl .or ary) group; 

^nd R"* ai^ each Independsntly H, alkyl, aiyl. a grpup of fonnula R^O^-, wherein R^ Is 
30 an^ or -aiyl, w R" and R^ are Dnked to form, together wHh the nitrogen to which they are 
attad^ to Ibrnn a 5 to 7 memberad hst^rocydJc ring; ^ 
E IB an Electron wiihdrawlng group. 




10. A conpound acsoordlng to dalm 9, wheNreIn R"* repnssenb boprej:^. nepre^nts 
4-fUioro^henyJ, and and each btdapandently repre^ni^ H, methyl or mesyl. 

11. A compound aa»rd[ng to 1 □» wherBin Is methyl and R^ is mesyt* 

S 

12. A prodsss for the preparation of a compound of Fomiula (2): 




10 Fomiula (2) 

vtfhidh dompiises 

a) reacting a compound of Ibntiula R''-CO-CHa-E with a compound of fomiula R^-CHX^X^ 
In iHe pi^enee of a compound of fomiula R^R^N-C(sNH)NH2 and a catalyst fhereb/ to 
fpm^ tha compound of Fomrujla (2) 
15 wherein 

is an ^kyl gibup; 

i$ an allqr! or aiyl group; 

and R* are eadh independently H, alkyi* aiyl, a group of fonnula F^SOfir, wherein R^ is 
alkyl or:^ryl, <3r and R'^ are linked to farm, together with the nftrogen to whidi they are 
20 attached to form a S to 7 membened heterocydlo ring; 
E is an efectron withdrawing group; and 

X' and are each independently leaving groups, or and together represent =<3. 

13. A process according to daim 12, wherein fi} repre^nts Isopropyl. R^ represents 4- 
25 ' 1lu6f6ph&n)f\. arid and R*^ each independent!/ represents H, methyl or me^h 

14. A process accsnding to claim 13, whei^in R^ is methyl and R"^ Is mesyl. 

15. A proc^ for Vie preparation of a compound of Fomiula (1): 

30 



(8x510 -d 



Formula {1} 

which idoMprises oxidising a <»»npDund of Foimul? (2) as dedmed \n claim d, 

Is An afkyl group: 

Is qri allcyl^ or ©ryl group; 

and -R* arb each Ind&p&nd&nqy H, alkyJ. eiryl^ a group of fomiula RFsOfe-. wherein is 
alkyi bri aiyl. or R* and R* ara linked to fbmi, together with the nitrogen to which they are 
attach^ja to famn a 5 to 7 membered ^Detaro^c^lc-rlng; and 
£ is aiji eiBciron withdrawing group, 

15- A protiess according to dafim 15, wherein represents isopropyi^ represents 4- 
fludrophenyl, dnd and R^ each independently repre^nts methyl mesyL 

17. A process according to claim 1 5 or 1 6, wherein the oxMation emplbys a quinone. 
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ABSTRACT 
COMPOUflDS AND PROCESS 



A proqess for the preparation oi a compound of Fonnufa 




arid imermedlat^ useM therein are provided. The process oomprl^ reading a 
obmpeund 6f rormula R*-CO-CHrE with a compound of fbnnula I^CH>CX? In the 

10 pifeehce of a compound of formula F?R''N-C(=NH)NH2 and a catalyst, thereby to form, a 
dniydropyrimidiQg. .and oxidising the dihydropyrimldine to form the compound of Formula 
(1). R* Is an alkyl group: an alkyl or aiyJ group; R° and R* are eadi independently H, 
alkyl. ajyl, a group of fontiuJa F^SOr. wheeln is sIIqI or aiyl. «■ and R* are linked to 
foUn, together wfth the nHrogen to which they are attached to fbmn a 5 to 7 rnemt»eFed 

IS heterese^cite ring; E ie an electron vriflidrav»lng group; and X"* and are each 
Indepehdentlv' leaving groups^ or X* and )^togeiher /eprssant =0. 
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